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^RZfti/x^zbtmbt&mmi im<n 
SBtsa. 

in$m 1 3 1 mzm-cr)±mzte\^;. mtmmu 
**&m>mw\miiiit:mx'$>hzbzm 

m 1 4 j mzm-ozmizt^ vc, inessajgij 
a, mVSM~(o±m<r>nbn^Lx^hzbmwib-r 

imxm i 5 1 ms8ir-<D±mtzts\ *x , mentHas 

8ie«5^^a„ 

- H«^#AS^JieB«J|ffc:T-ftl«»$*ifcfcoT 

* o . Me v - K«ffio^f «e»-co±ia 
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i®&ztitmmm?mmtix\,^z b m®b 

tiMaifm®mzxffim-m®b#fc-tofmzti 
x^&zb mmb -r&mm 1 9 BacosBt^a. 

^lS^-<0±®t . B?f5A'-y y- iS*t,ZM&i-imZ.<7) 
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K^^^a. 

Bm*<?>±m<?>*$Mt,zmz<?)wmii?$, z t zn® 

b-trnxmi nm^mmw.. 
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fix v m z t mm t -tmm i mom&m. 
immi i mm®&mM. < t 2 o& 

mm 2 s j mmizmtt>ixtcmMzmm^ 
•vTzumt^yir-ist:. bi>mmm*& 

m^mo x o izm&mttmmum&A-tzm- 
(oxmt, mmmmmm±izmm&mmT 

[0001] 

z>mmmz\%h<o. mz. m^mm^ttm^t 

*%h£bittz%%gimizmi-li><OT'$>Z > 
[0002] 

Rxmm%t'<r>¥m*±frLx , mm. ytruy 

COO 0 3] ZV>£o%m3iW.<r)-mtLX. 02 3 

izmtmmsmmwhtih. \mmL&.m- 
*w&m\*ixx-wmztitc7?x*-y? . a-., 
v 5 £m\>\ wami*i&wfrt>miiiztit: y - k 

2 . -tfcfcHS*? t LTLEDf77i^#yKt 
* i: *fc L E Df - * A-y ^-^'{cStt 

fc 'J - H«S fc £ ^tS^Sr fc'fc J: 0 *aWfc«83 ■£* . 

t^Os A *'/^-^'p ,: igP(ciEa§ix/ l :LEDf--yr^"7 

[0 004] WWr#4», C<7)J:3^^a(i, fij 
*tf*MlSiC J: 0-2 0"C«T+ 8 0-CtLhfc^-C^t 



f*tt*^<*y % %&mnzmmw£A&-t^ mm& 

m&z&^x, ±.iffit&v>Mz£z&mcO£itZW 

[0005] tzvm. mzxomztiz^isn* 
zmmsztiT^z. zeoxo^m 

[0006] L*»t«r#fe, *«Cti£#*&.:i:JcJ:D 
[000 7] -e^T. #132 000-1 50 968#fc 

±£tmztvtzxm¥*^ mmizm&ttiB. 
^w^z&tijzmzffiifcm&tirt-izxwsix 

[0008] 

l¥g?$ffl 1] #^2000-15096 8^&m 
[0009] 

imm&ixob-thtm: ifri%tft> ±m> 
*d<. mmrtthmzm&m£.x#tetib 
»jht zmzmmmmz^mMAzti*^ mwz 
hh. mz. ^fozm&i^&m^tfyxm^Kz, 
mtmizxma-ib. wbssmg. x mzfe&tm 

knmmbmmizmtfttztitzms^ mmm 

&%BlXZtlt>cr>mtfMMiitl£mmf$.Zil 

[ooio] zz-c&ma. ±tmmmmt. 

ti. 

[001 1 ] 

mmmb. mmmm±*iz®wztiz>mx 
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b^mmmzx *)-ftmm%htix not: 
v-mmmzbtfTZi'. &m&tfz.i\,\ ztuz 

[0013] mm^mcnmmmmi, mimtm^i)^ 

^5?iU LT V tfxtf £KEB£$ ftft v -£fcT B?ief& 

[ooi4]^^, mB-^mmmiza^x^m 
x-hhb. m^mza^xmk<omxi^x<m± 

imtmVZ&fTtZ t ft < fi«tt£»tf>* £ t vx 

[ o o 1 6 ] ttz, mimtm^i-vnmtzmify 
tiizmafttzmirt&rtv y-y&wL. met? y- 

JjizXftm^fcW *r-it<m®b ftaSJSSiffifc 

£*ru wff^i4gp«(i, Bufe^-o±H. Mem" 
mzm^z z t ft < #gm<7>-fttt £ t ifx # . 

fc&£fc*S>3fc&ftL, ;*ifciBHLT«!lBtt*««TLT 
L 4 o UmULb ~t&Zblz£ *). JWJfWSfrffcfcBfr 

[ o o 1 7 ] frte^-«o±ffiti. mm-nzm 

±lzm®lXmir(?tlW J ;< b i> 3&±(T)&3ffi&0) 

±mvi>*). mim&uttco--=prwiimemz.co±wb 
mtx^&zbmnw znnzmAtz**). m 

tJtt lt t, . Mmmm&zft&nmzmm 



zzbvx-z. mm&zmtzzbwx'Zi. 
[oo 1 8 j ttzmimmmt. me%-<o±m<m 

UHZ'yti: < b t> 3 * LT l*lif LT 0 . 

w^m<^shS!sumtzsttiim^tiz tmt l 
w znxitmztitiffi&mt. mmtt±.iz 
m&®mimt$,mzi&z > i±j}£mmi. fnesmo 

am b m&mb comtzmx uz^mm^mm 
l. »»mmtev&&Lt:ffim*tt stems. 

rnjjtzx •? ^^Mifi±^za^i- himb%h%&# 
znaaz-irmtz* *)mh*m>^?-iw 
mzi. ^mmt&zbizx*). m.&m-kmzi$^ 
x^comm^mm-rz t *»t# * . *^<7) 

^tta5»5rfiJfflLB9IBiIttaWt-f*^k?^TV^ 
ftfflS-^TtSC: btfifi U\ Zcr>±o%mV&lit& 

ttmte. wucr>miz£<ommztLt:ft£M!iti 
EMfitoiztsif&nBL&itih&zbtf?**. mz, ± 

timzntcvmizxm&mi^bXMZix&cox. ± 
ithzbtfntiw 

[ 0 0 1 9 3 Htc, WEWttaWoTrnt. 

trTB.mfolX^hZbWn*L<. Ztilzk 

^3K^aratC7KWic7)Xl/ 2:4i L h Z b ft < IliSttOBv > 
5B^a5r»«tt^ < JSflW-^ z b lfiX-% h . 

i o o 2 o ] ttz. mz.cDim<r>^m. mm&m 

nft^VZKcoftZG'fZZftMbt&b. i§®£H 
K?t * i 4: *^ft/J^^gg*i# . 

[0021]*^ mmttmmmmAiza^x 

■r $ ; fc *>*t# i). ztuzxo. iwmmt^hm 
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ftJt'^^TTOftiffltftO »4L 

coo22 j tt:. mm-nZMtza^x , wienaj 
at-r*. -(Oct^ft^ttt-ri.cittc.to. ^tta 
irf & ^ b *»t# & . ^ fc , ^«ttgm*<H?iafla5ffiE 



ft ft. it:. im&SlcofcQttRtf&lST^ 

ftt, xizmtfmktl. 

[0 0 23 J it:. /Uf-iW. mtO-Hwj- 

ft%&. mw-vmmw >±- mt. mm-co± 

ztm*L\,\ , J-\ t m®vma&mx'$>it:p> 
%&&mta%smimtix ^t^thtih. *wn 
'*vr-¥co&mizxmitmzm$mbiiit 

coo24] tn, v-mm>4>i-mt. mm 

Stfft C fc £ . 2 fc . -f*«»3 ft* y - KUffi 
I 0 0 2 5 ] 2*. U- F**o>r gpf^ WBS ^ 

?*iiii#mtmt&mttimtz<5tvt y - n«a 
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•■( 5) 003-3184 48 (P2003-31 84 4 8A) 

nf^a**?*©**- ftt, ^ai^jg®*^^?^ 
s^jRoa}u^*«(6i±tftfi!!, gaugm**^* 

tii. itz. mmttkmmkzt&m&kte) 
ft£t^*-e#ft„ 
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, Hemm* y - mmm^tm-i zk* 
m&mmzx k m . wnw ft y - nti * -essa^ 

ftitS-R&jh-fftdt^T^. frgiltf^Ztih. 
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««S^*L. KiEft-«comS*i-efLmiiJiie-«(7)y 
- KttftM y^-SKi: T7-f ^rtTas»S*iT^ft» 

nftfctfct. 7>f^t«ftaiB*o»#t«/j>Hfc^ 
ft£i:^'-r^ft. o-vn®wmm?<?)&m& 

J: 0±^tffig$^, fiojyBR^.^ y- vm®i? 
i«<h-d£fc*<T|tft. 

[ o o 3 2 ] m&fzm&mzMftWjnz^z 

it&Zkh *imxt> <0 . fflB£fttt«tt*4>a < 1 1 2 
^^®*^=3rftS®«JStTfltiSt-fft^ % mne 

[0033] 
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[00 34] (^.y^-^i ) yt^jr^jJtt. MitfH 

l iZTis-t X o t . ject) y - b & <r> y - Httff 5 

Bout $, ft h &e>mz titzmmm m i&*w 
itLxmmztiz. 

[0035] wmmwtz k**y *r-iste $mm 
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[ o o 3 6 ] BtiBm-oiHiaJ<o±^rt:t5V>T^ffl!l 
ffiJ: •) J?A£;fi*:IE£-*t?) u - b'H&<9±DB#^ft I 

[00 37] ZVXoKffifSLZIit&^yy-iSZm 

[ 0 0 3 8 ] i £ t, mem-^oawccBut- £ y - 
-ismmtn-tfmizxmhtix^&z ttf#t u\ 

<i~&ZkJ: r ) s Z&mW.V-W'&Z-mth, ft? 

[0 0 3 9] *WtOJ|«B<0^'y^~ytt, H? 

R» - OSiMWf *#MH 4 @FJf iCX , OTOC (Oifflco 

fs^SA-rs £ k mm? t z t & . tt&*2tft 

?lZkiZ**)Z<?>£l V * 

mhzkiz±r)mm-hzki>x'*h. 

[ 0 0 4 0 J ( U - H««5 ) U- H«W4, IH^&A 



^^^^ja^ y * zmtz ti>x'%. ttiv- 

jfcL<. ZOXolz-fZkm&ZmhZktfTZ. 

SMztiima** ■yr<^m.±^i^mizm\t 

hZktfXZZ. ZtUzX^X, m&H-vTtzHM 

m < comi) t&x-t &zk mmt ^ o * fsj± 

[004 1 ] y-H««4, 0»£tf, 0. 1 5mmffO 
[0042] aJcJfcH^ieiaaittj v^T . U - H«SfcO 

zoxoiz, »is*aAf **mt-&*j*Tu- 

•fb$-ti:S. ifc. A-.y^-i;g®{csiai§^f v :-^'j 

>'{=fcttSi5**+* { llIig$n/N--y^->'' • ^9-y^O 

[0043] &tzW.t,Z. »J-Hmfii<7)±ffii:Wffifcc7)3c 
^Sfttt^HSOi^TV^Clt^t Lv\ zti 

izx*). v - mmk m-<7)®ikmk 

zti^nmftxnmmzwmthzkwx-Zh. 
[0044] tt:. 'iv*-&ajmw)smipti>gi*m 
Lfciou-Kiffkn^y-KTO^r^^ • y-H 

k lal-TOSr^-f J: d v^SfciDl$n, IE 

eoflljgti, #)i''7j>7mt,zmt>h&i>cr)X'i l Z%<, J 
-^VH (Bend)f, ffiW>«3tT*->T t, J:U. 

[0045] ( * 6 ) xgmnjmnitii&mG. 

miZ£mmfoli. iffiMfcEBS^^r 

ffffitt^ga^nsiffl, oioy-H«fficoig^ 

h. ZOXolzffi&i-lzkizXy), %X%;=Ffrt>cD% 

mmmmmgfc^k%.&-th z k *<-c§ . ttttm?^ 



mtzz t mi i < .z fit x o Aff&ttM»tt# 
i#*itt&$m*irtiz.kmtu\ ztuzx*) 
T^iftjEffl^^flXoai-r^t^-c^s. it: ex 

*£*»3&*4 ; b mm%mfflmbfrt>%z>. 
o . ^tobstk: j: * mm mmzwrnt /ib-nz 

bmi L< . ctifc j: 99&ftfl(ft 
f 0 0 4 6 ] B?fEGOgffcL Witf4«¥*tK0aPl* 

mw-ft&zi&fcti z b & . 

i o o 4 7 ] mb y - vmmw&mmfccommmt 

*tl?tl. 1 OW/m • KJJUil 0 OW/m • KJ^TO 

m?hizbmiL<. x*)mi<ni5w/m 

• KtliSOW/m • K«T\ Jgfcffi L<«1 5W/ 
m • K«±5 0W/ m • KJaTTftS. , fI$Sti5:*f# 

i>z#t>*M8iz*M8&T+t z b mmzmmw 
foo48j (mmir2) xmrm^nmm 

ftS&3fc*?t LTZnSe^GaNfci^tf^flcfc 

w * i b #v* ht>K mmntms: < mmx-z i 
m%tf%%sj®%mm*mto < i n x A i Y o a 

1 1 - x- y N, 0£X. 0£Y. X + YS1 ) 
J§£ LTJi, M I SgA, p I Njg^p ngtefcfc'fc 
^%%M&£m«MtRt&Zb&-Vt<l. itz, *m 
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■9-7r^7S^J : (CGaN > A 1 N. GaAIN? 
C9A„ 7 r L-?-c7)±{c p nft^^^ififl: 

swim y^-'^A • ^AtiiSL^affi!, psaJt 
^®&*fa±z^h%bjm<7)nmmm*m& 

im&ZitZifrSi^ nMK-n>htLTSi G 

^^hTJ>^Zn. Mg, Be. Ca, Sr. Baf^ 
Tlt:tiftTlipmitUz< v^y> P S Kwty h^A 

[0049] *m<om;y4 yhzh^x &m 
zmzvziz^ mmm^cnmtmbmm 

*<S4 0 0nmJiLt5 3 0nmyT* < jlS : ^L<. 4 20 
nmJaJ:4 9 0nmJaT*»J:'J#*Ui. 

4 5 0 n mJiLh4 7 5 n mJitT*^ 4>{;»^ L 
C 0 0 5 0 J *fc*WJTW4, «3fc»^f - 7 7VH5Kft 

mmmgitz mitt z t *<r^ s . «t t % 

B ^^K^a(C4 OOnmi 9ffit^l«!U«£33&X 

gps-©<R lx m^mzmti z t msn&xm 

b£&fr-&hit&ZbX\ &J*y<ryy%\\Qg$jQf£fc 

*mtmt>i\h. zzx\ msmatmm^y 
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i o o 5 1 ] zzx, m^^t. mm. 
mmzmitx y ^m^wmm^x-b o . mm 
to, ^£-9-7 w ravens®, sm^p 

[0 0 5 2] (*WK^3)«IS«3t3l^*«dJ:5 

\fTm&mtfmft>ttx^& . inaiftttgmii* 
*>tih. ztimmit, mwi®&w& i wtmmmm 

[0053] (WttgPtt4 ) *«5JwfBe§«fciSV* 
TitiLSflTH*. *«WKfflV^*i.SBIttaSBtt. tig 
[0054] ^MjOJBfl&fcfcvvt, MlflJtJR'JttiLJS 

uxh&mmmt, tm&wivr-iseymtzsa. 
ztifcmMttimiztimixte*). msmnftm 

tWEIHi5^lliiIfc:TR«ttS9.S*lT, MttftttftUiL 

nut, <araieia^^i!iffio®*^i*iT*) t t*t hfi 

[0055] wmuttnmvui. m&tfc-izmziit 
StiStfaASfi* i t &< fisfflttS< Kit & -r t 
AM* < SfflW-6 ; t h . frie&&fch ?Bfe*7 



##4 U\ ZtUzX'O'gffiGUHzX&m 

wC0J:5^iJttgSWi, rtgp. ±B<BMH. HffflfflS 
^ffi^fcl^T. l&^^-yTa^cDftfcftLTf&g?) 

tittt&Zbi>T%&. 

[0056] ( mm« 8 ) *miz)s\ >t „ mm 
mxvmftmmizmminamcomwxZ'kGZit 
xix^. zzx. *mmmTm^t>tix^z>mmi>n 
iz^xmm-h. 

[0057] &ffi£gmK&«S£tiWH> 

**. z<r>£o%wem<r>--mkLx, smfflmx- 

mftftkLX. mmzli, Y. Lu, Sc. La. 

g dRx/s m<vmfrt>MtR%tii'j>"%< 1 1 1 ^<mm 

-9 AIMMa%Hc«f|F« L < , E»fM{ciB ttCel; 
Jni.Tb % Cu, Ag, Au, Fe, Cr, Nd, D 
y. Ni, Ti, Eu. HXX/P r^Z^Zit&Zk 

[oo58] *$mmom$mx'te. a&na&mm 
zm^x^t. 

[00593 ^ftW&'f y h y >7A • T;l^5 ^^AK'fb 
ttJRaSBBUti: LTtt. YA 1 0 3 :Ce. Y 3 A 1 5 
O t 2 : Ce (YAG : Ce) ^Y 4 A 1 2 0 9 : C 

e. gt(ii^fe<oS-^5rif^f -y h y 

• Tiuz-tmitmmftmmzBsL. s r . m 

V\ S i ZttZit&ZblzXiX, m&&%cr> 

Bmzmi L^mm^-m-mt izb vxz t . 

[0060] *H^$B§(cfc^x. C eX'ffiSZilfzJ y 

h y - r;i-5 ~vj*&wfa%m%$mimiz£miz 
tmt&i><Db i. 4 -y hy^Aco-gg^sv^i^ 

S-s Lu. Sc. La, GdSl/Sm*^^!,^*^^ 
Itti&'j>*j:<bl>im7£mizwmti. *>M^L T 
/^--/AiTHifibS^MBa, TL Ga. I 

tistsfc^mmztiffl-th. 

[006 1 ]g{CpL<Ji. —f8t.it (YjGd).,) 3 A 
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l 5 O u : Ce <(IU 0<zgl ) T*ZtL&7*h 
/PS*v-fe^»36«6^MR« (Re,. s Sm.) 3 Re 

' 5 0, 2 :Ce UIU 0Sa<l, OSbSl, Re 
li. Y, Gd. La. Scj&»6aW?S*l4iJ«5r<kfc- 
i. Re'li, AUGa, I n*^SJR$ix6^&< 

[0062] .ro&ftttim. #-*> y hmm. ( ^> 

Y)VW—7i4 5 0 nmtfifitStfii *. 
ifcs H3te-^t, 58 0nm#jg{Cj,i3 70 0 nm 

[ 0 0 6 3 3 tHyt b^i^yxmytmi. *S&* 
ICGd (^K'J-^A) ZSItthZblZX*), 4 60 
n ralil±<0*&^lScOliSyl^*?:^ < £ k 

-3ti\ GdtfiMJtTfS 

KT"f6ffll*Jfc*6. WafcJfitTCeteJll*. 
Tb. Cu, Ag, Aik Fe, Cr, Nd, Dy, C 
o, Ni,Ti, Eu/5,J&**S-fr6Cli:fC**. 
C 0 0 6 4 ] L*>t % #-*y M8JS*J*-jfc>f y h U 
«7A • T/PS-^A • #-*-y h ^^3K 
A 1 <9-gS£ G aTlitS £ k T"H 

£ G d rffifct S i k T\ S6#»£#g»£<jgfc x 7 h 

ts. 

[0 0 6 5] Yco-«t£ G d TWMt&mr. Gd^ 
S8£ 1 m&ffilz loC e (fi$) £0.0 

Ce«5**JltJ|pH-ci:T*ft«»*lli, M££ffi 

< *rt* J: d fcHBSfifc 7 * h/W * *-fe >-x&ft 
[00 6 6] Zcr>£?%7* b)U**-b>xm%mi. 

y x Gd, a i , wcewmmkixmmi. xum 

mttv+Mzmsixmrnzfti. xa, y. Gd. 
c eco^imM^^mitvmizmmuzmmmi: 
wwv&miK Lozmfc Lx^titmrn^m t , 

7 5 -y ?Xk LT 7 yfly\*'J ^A-^7 yftTy^-^A 
f«7 -yftfeSriiftii^LTt&tStlS*, £53,* 1 3 5 
0-14 5 0* C<0iS£©HT2~5l$fgWMLT#M 



ant sml mmzmmi-ztx^h^t^x^h. 
[0067] *m&R<wmmiz}s^x. zcox ? % 

fri£Ztit:4 y HJ^A ■ TJl>$.-T72> ■ #-**y Y 

[ 0 0 6 8 ] *jm?JIJ»6*Utt%4Mtatt& 
Jil 0/*m~5 0MmOigH*>'if4U<, J:>)#£L< 
lil 5jum--3 0;umT*&.5>. 1 5,um,}: 

#tis$§wz}5^x®iz%->ximxti&tziif), %<?m& 

[006 9] .i^t^^^v^t. ttgktt. imm 
mi^mmi. ^-^m-mmzx*)nm^ 

7 0%O^tgTfcfcV^T. ftftPO. 0 5%T'fc^.^ 

-if mM^as^^an^a (sald-2oooa> 

JCJ: 1 ). SSKH0. 0 3^m~7 0 0//m(CTa!l^L 
fe*l*a3tttirtf3«1*t'ttffli 1 5 ^ m~ 5 0 mOKH 
Sffli2 0%— 5 0%j)W& LV^. >I<7)J: 

[0070] &mm<rMwm\m\zimztvf , m 

ntlX. x^HBJB. T^'J/P^flt. >-'Jr?-y^ 

i/ u n-y &m^& t mm.\zm.tiK-m%^i%<r>^^ 

[00 7 1 ] i^yx^Batc^iei^^ma-ri,^ 
AM y^-t LT«»Jg3g$kig[ElT'ASil»H!S' 
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m-tht, mftvmz&mzmzm zbtfxzn 
tiw Mtmamtix. wm&viv-nvm* 
m^hzbttxtz. mux. mmm. yyj-iv 

(Si (OEt) 3 OH) . mfx.? J -tv^&svr: 
ZyV-ZBf&l. UxyV-Z;X)Vfrh%m&PiV> 
Bmzat&Zittt^ 3 0 0-C{CT3^raJlI^LT^7 

[ o o 7 2 1 m®®}Tbm%mz'V y?-b 
tfyzvbo. ^.m^m-x-ms^mm^^mm 

*h ^xh h Tivij o ±mco\i mm<mix\^z>. 
[0073] jzzutkmtthmmwzm 
mt$>&&, m&m<xi>tk?tfiim®ftx$>m% 
m. mux. f/t»y^, tvps-k h&wtm 

-Ik 

[0074] zzx, ±3d&mnm&m\z-?\*x& 

^+KaK»» 9 v ~mz Lxmmx yv-ti 
xm^iztmtu\ B?ieh-h^;ptji, imm 
b&wmJxyMz&mnmtfflmMLxfteytih 
m>mmxb?>. mm. twmvhiwmrm 

fc*t l Xf&mnxfo Z-Y- D-fe/Hn-x £ 1 w t 
[0075] COJ; o teLT»Wifci&*ffll*5 'J-fc 

5u-ojsinM«, Mwmnm^comKmmmzttix 
nmmv&T-thmfiuzb&nx: mMwtmtztz 

[0076] lltt&WOWMXJiiffifcifBil&iffjJcT 
fk^h. Sm<C4 0 0r—7 0 0 , 'Cc7)jSJgT^-df>- 
[0077] (fcUcSIJ) aWMBfctJV^T. ±E« 

aw mmcmmtLxit. +*ywwr^ m 
tytih. ziiizx-oxmzmftimitt&mMm. 
i o o 7 8 ] £ z x^mmtzti^xmmt. a, ♦*& 



^^^mmmim^z 

blz£ 04W^feA7»mtmML 

v>. tti. hivffn-m^mhhztifix' 
m.%#*<7>mzimthzk.m&b%*), nam 

[0079] (7-f y~) mz. *»HfctJV»T, fe£ 

>i$m#8% 0 , *■&*!&(;:£ UT7o-t ii«K>tt 
&A*5;umIiUil OO^rnkTR^kcofc^d. dc7)J:d 

ii^$)toBgftff^tt£ z k ifiv* Ztiiz 

£<ow;WiTx<7)tiimiz}s^xi>. ftx&T-buwnmt 
&m&m\ztm tx ^ & v ^-oBf^Buie^ts^ 

»s»tts-ftB#^-^ici»-r^ d b t^irnb % <ommt 
^hmf*fo\z&kUtt*Bfc?hzbtfx'%im$ <o& 
<mm-?>zbwmb%z>. 
i o o 8 o i ttz, 7 4 y-immmbmmmm. 
tf/xii##*ir*-* i k mt u\ zz tw 

-m^Z>Zb\z£<0. miHSlb.y a y-V5\>\zft 

mi^\ mwzxmmmz zmzmzitzzb 
tpc*&i»yiwmzti&. mz, ^rnimms? < y 

-It, mz^t^ifil 5//m-50x/m. £*)1if&l 
<l$20um-^50umT$)&b1frtl<. Z<?)£olZ 

th.mm&i-hzbkxo. i^m&z 
mrxwst%itiz.bifiv*h. ztuzx*)%<om& 
imtmmti. y<y-mAiz*s>%&&TZWM 

[008 1] 
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[0082] (&mi) muz*? xizmmm 
mstrnwrnmh. LEDf77ii mmtix 

%m.%3tV-9imWtThh 4 7 5 nm(0 1 n 
o. 2 Ga 0 . 8 N^ttfr^&gtt^&tt^S- 

TM I ( h >M*;M y^A) SfgtfX&tf K 
-^yh#XHt'J7^ii«L, MOCVD& 

#T£|>. K-A-yh^tLTSiH 4 tCp 2 Mg 

C0083] LED^-yrm^mmtlxii^y 

S i \ i -T<?>nm i mtfBf8.Ztlnma>??h 

SGaNf, mzmmZffiWL-fhrtVTmttchGa 
N/1, #Pm®l$.?Z> I nGaNf, >V)TMk.%h 
GaNMl-b'/haGaNlCM^InGaN 

«±£liMg*<h--T2futpl!?:7 7 Kilt IX A 1 

m.xr--)v^xhh. ) 

l 0 0 84 3 x-y^y^Kj; Y)^? 7 j TmtiLtnmt 

vt^mmzm-mm?. p n#a>^ hmmwimm 
sits. ^^y^y^^s-fflv-v 

j£Wcf£f3 N mK&mco~®iz£,m'mzBf8.Zit 
>*^tz®. miz£y)ft®zit¥mftm$i?x'h 

£LED-?-.y7-£^|£$-t>:& 0 
[0 08 5] 0. 3mmm<?)m-cr>m&UZtlt>tk 

zdqtzmi^ -ttftiz&KiK-ttcov-vnm 

L>%h. 1. 2mmmm-<7)!miZfl1bfo%toJLtiZi 

ifrvxt^mL. ±mm\zwm^'yrimm 
&%w®*tth&mmzmL®mm-h. mi-n 

oifAL. mu&u&m±.-}}X'mi&mmw$:ftLx 
zti?i\<r) y - vmrnvrnt ± o 
mstz. zm, &v-vm<M>i—'}tv&*& 

THfrt>3&tmzx®%.%tiX^&. 
[0086] o izMLWzmW.%i\tzMim-<?> 



m-<Qw&co£)iizxftm^&tfhW!-<?> 
3ffi-?>imcr>±ifizxftm<\fetfz>m-ff)± 

nmm®^m^xzti?iimtnttmii&. urie 
[0087] &c H5ie^Jg^fc(c^(t^^i^iHi^i*i 

g L < , £WS#8 0 9 0 %X'h SAg^- 

x h Srfflv^ ttmiizm.xs.^&smn&jjtf^z 
\w&$umt>tih. ttc. ftxmTcom&Miz&m 

[0088] ifcfc. r-fjK^KSftfeLEDf-vTO* 

Tffi&mizmzm^ifr&, a i ^-r^jnv** 
zt^mvhh. 

[oo89] mz. mwfflfrt>m-cr>mzmd J; o 

\z , ^ y a - y ffljfcfc # >y x y J; o iiA 
U ^^TiIiey/^^y3-yffliiJ;fca3tttH)ttg|5 
ttklX*fyA£t)%&U>X£TJ}izWl^ltTma 
•tl. ZZX^Mi^yXii^ 7yXy-4-y7Xhh&-~*t 

wmw*iijx*xmth z t s . t k{ m 
m-tz-mmzGi, T^iz^mttcm^Lx^ 
&M\-mmzi?wtfmm-co£®b :s ? L '€T&&m 

±mmmizm-tixo. nrnmixuz. zmz 
£dizffif8.zh£zi/yx£^ mzm-<o±m±izmm 

®n±WtX'*-rt-yn-Zi£t 1 i& 7 0-asSTfc 
T2^. 10 0-C?aST{CT2B#^ $fefcl5 0*C 

s. 

[0090] ioj: o tLxmtukm&m^ 

[009 1] <»t«2) H10<0»< % fHESIZ<0± 

t mmz ix%mw.z&&-t& t . m^m ix*)mm 
[009 2] (^6^3)01 icoia<, msmz<n± 
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[0093] (mm*) m&mttixmmuyx 
nat&mth t . mm i j ojebbk*** 5 o%i6j± 

Six*. 

[0094] ( HSfcflJ 5 ) U yXftC, 

[00 9 5] ii-CftJBftWi. Y N Gd, Cec7)#± 

s-fr*. ztizmf8.Lx®t>ti&#mnmb, mtr 
)H-vj>kM£ixm.armm$:m&. ztuzyyy? 

zblX7*Mt>W>&&B.&Lxmizm. £SW> 
1400' C<0iaST3^r B imLTM^B D n ^#^»it 

&fS{c§$£aLT*4>&@#2 2^mT**>6 (Y 

0. 9 9 5 G d 0 . 005)2. 7 5 0 AI5O1 2 : 

Ce 0 . 2 5o*3HWt»)«t&. 
[00 96] £»J:3fc:t/aS6*ifc«3l^fc>'W 
-«<OxU^tSrl : 2<0«ij£-C?!£§-t2\ ASfcT* 

®mmmMkmi. mmi tmwkm^nhix. 
fsmtm< s.^mtat>x'&^m m^h z t tfx-$ 
1. 

[00 97] ^hn-b;Po-X9 0wt% 

tr-T^S-M 0wt%*>£>&|>X7'J-»;:*fL-C± 

ffiU 2 2 O^fcT 3 0#Hflnf^-fLS-£6 dtt'J; 0 

fssa»»*f *»j«-r*jawiiiifc0«5 1 mmz ixm. 
[0098] (mmi ) m&mm?z. wizym 

[0099] mmms > mis^h^ y 

7 1 rw: LT»*8B£#dw* t , mm 5bm® 

[0100] (HJS0IJ9 ) ttElfc1£**£, IIBS*^ 
S#5 OvrtXttZtltzisV/j-yMzX^thUkt 

hwu.s m,mi bmmzLxmMw.iBf8i.-tz> 
b, wm5tmknmimt>iih. 
[0101] (mm 1 0 > wimM=f-<o$m* > ± 
Esaawti: s i o 2 i^th^Ltz^mmi^ x 
ru-n-x i yy\zz mm-h mtt, mm 1 1 



cmmwuz^xmm&. 

[0102]Igl. Ti^iVisVr-Yb LX^iV 
Ttt, SiO 2 £40wt %#tf x^> y $r- h £Jg 

[0103] t-f. v^xf-Avy^-htxf-uy 
^yn-n-fcibfe^fctf, a*it#i : 1 : ions- 

;K Xf-l^y^y3-;K^J;3^S}i^[ ( 1 0 0°C~2 
0 O'C ) (DW&mmb&lf-tl ZblzX*) y;Ht^R6it 

u*. $ izmjumwmbm 

&th b , yA^Rxf-^ 'J VWMUzXhyX 
[ 0 1 0 4 ] IS 2 . _LK1M Aft. 

m<?>%sM.w*)v-?\ziL'>ximt&. zzx-. sx>w 
^mta^ti^mm^mii. m^vs.^mmzmm 
ztu&tfhKzmtbti&zb&nmb-rh. mmz 
a, ;x)\><nmx-\t?mmzimififcm, jxivk 
t>wi&izitixpt&mziiitf&. 
Tnm. mm. is£v%m>&xz. mmmumi 
< &^mmtf%>-izttmtix%2>mm uz&$m 
mizxmo z b tfx-z , 'j yymw&tsMim 
■thzbtfx-zh. *fc s mtt&8m\t-m-®frt> 

%&Zbtfmi<. ZtiizJ: 0 ROM 0 t±J L$**^(6] 
^*-COffi^S:4 0~5 Omrai LTnattfcl^^JE 

wftWibtfxbzmmi-nim. mmaxr/n. 

[ o i o 5 ] a/Ss ±ieisii, M*-t§iims-jpaL 
fc«m=Ttf"3;k*»afc-t&. cntcto, x^ 

*wth zbtfxzh. *mmx-\t , h - ^ -±a v 

fflBt-^-cOiSgJi 5 0-CJiLh 3 0 O'CWTOiSglC 

[0106] IS3 . IS 2 *ff ->fca» SST*a^ 
h b . y;^«x^y^^ y ^- h t btfZUfc 

u s i o 2 iz± vmmmmmztiz,. 

[0107] IS4 . (JcJC, 3 0 0°CO?aST 2^S£ 




[0108] &±<7>x o tzm&ztvk&mmi, zx 

t*izmtn*?mnmztttmfflLizi>m.x^h. 
*mmvm&m. mmxm.-thmm^m, 
hhwhmi-zm^hzktfx'^h. 
[0109] (mmmi i > mmmt lt, m~<m 

mn(Y 0 . 9 9 5 Gd 0 . 0 0 5 ) 2. 7 5 0 Al 

5 o, 2 : ce 0 . 2 5 0 tm-ffm^nc ai . 8 

Eu 0 . 2 S i 5 N 8 t£M£#ffc§tf£i<7)£fflV^ 

»t0i s x <o mmzmKm&sm t>ti&.#k 

xS i yNz : Eu (fit, MteCa, Sr, Ba,Jj 

z= (2/3) x+ (4/3) y) £JBV>& 

[0110] fl*«|c«, firfgMWi, L-M-N : 
R, *fcliL-M-0-N :.R (UJBe, Mg, C 
a, Sr, Ba, Zn*»64*»J: Oatf*l* 1 Wa± 
*1f**l. M<iC, Si,Ge,Sn,Ti,Zr, 

li, L x M y N ( ( 2 / 3 > x + ( 4 / 3 ) y i : R, 

**ttL. x M y O z N, (2/3) x + (4/3) y 

-<2/3) z ) :R (LliBe, Mg, Ca, Sr, 
Ba, Znfrt>%Z>®£t)Mtftl&im&±t:tt? 
*. MliC, Si, Ge, Sn, Ti, Zr, HfH 

4. OHM*?**. RfcM&dSeBfrr**. ) t*3 

tLw ^^d^m/tmm^ibizxom^cr, 

[0111] ^*Wta^«7c3RO0!*aj«f*fc, m 
u, B*Un^Ka 2 Si 5 O 0 . , N 7 9 : E 
u, Sr 2 Si 5 O 0 . , N 7 . 9 : Eu, (Ca, S 
r, _ . ) 2 S i 5 O 0 . , N 7 . 9 : Eu, CaS i . 
7 O 0 . 5N9. 5 :Eu, Z L>iZli%i±®mmtl 
tCa 2 Si 5 O 0 . 5 N 7 . 9 :Eu, Sr 2 Si 5 
Oo. 5N7. 7 :Eu, (Ca a Sr,_ a ) 2 Si 
5 O 0 . , N 7 . 9 : Eu%b'm&. 
[0 112] $<b(CSr 2 Si 5 N 8 :Eu. Pr, B 
a 2 Si 5 N 8 :Eu. Pr,Mg 2 Si 5 N 8 :E 
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u, Pr, Zn 2 Si 5 N 8 :Eu, Pr, SrSi 7 
N, 0 .:Eu. Pr, BaSi 7 N 10 :Eu, Ce, 
MgSi 7 N, 0 : Eu. Ce, ZnSi 7 N 10 :E 
u, Ce, Sr 2 Ge 5 N 8 :Eu, Ce, Ba 2 Ge 
5 N 8 :Eu, Pr, Mg 2 Ge 5 N 8 :Eu, Pr, 
Zn 2 Ge 5 N 8 :Eu, Pr, SrGe 7 N, 0 :E 
u, Ce, BaGe 7 N 1 0 :Eu, Pr, MgGe 7 
N 10 :Eu, Pr, ZnGe 7 N 10 :Eu. Ce, 
Sr,. 8 Ca 0 . 2 Si 5 N 8 :Eu, Pr, Ba 
1. eCa 0 2 Si 5 N 8 :Eu, Ce, Mg, 8 
Ca 0 . 2 Si 5 N 8 :Eu. Pr, Zn, 8 Ca 
0. 2 Si 5 N 8 :Eu, Ce, Sr 0 . 8 Ca 0 . 2 
Si 7 N 10 :Eu, La, Ba 0 . 8 Ca 0 . 2 Si 
7 N, 0 :Eu,La,Mg 0 . 8 Ca 0 . 2 Si 7 N 
10 : Eu, Nd, Zn 0 . 8 Ca 0 . 2 S i 
7 N, 0 :Eu,Nd,Sr 0 . 8 Ca 0 . 2 Ge 7 N 
1 0 :Eu, Tb, Ba 0 . 8 Ca 0 . 2 Ge 
7 N, 0 : Eu. Tb, Mg 0 . 8 Ca 0 . 2 Ge 7 N 
,0 :Eu, Pr, Zn 0 8 Ca 0 2 Ge 
7 N 10 : Eu, Pr, Sr 0 . 8 Ca 0 . 2 Si 6 G 
eN 10 :Eu, Pr, Ba 0 . 8 Ca 0 . 2 Si 6 G 
eN 10 :Eu,Pr,Mg 0 8 Ca 0 . 2 Si 6 G 
eNj 0 : Eu. Y, Zn 0 . 8 Ca 0 . 2 Si 6 Ge 
N 10 :Eu, Y, Sr 2 Si 5 N 8 : Pr, Ba 2 S 
i 5 N 8 :Pr, Sr 2 Si 5 N 8 :Tb, BaGe 7 

miztoixmm* mm. m5&mm&. im 

[0 113] i%im\\2) x.1-)Vi/>)5--Ycr>tt.h y ) 
lZ, 77fSI (PTFE=^iJf h77;^DXf 1/ 

» zm^xmmzffi&ix&ytfo&u 

wi, mmmi 1 tRmnumtzx. nwegmzmm- 

st, mmmi 1 bnmmwfi%hti. t^m^m 

[0114] (mmm 1 3 > wtm?b ix , saw 

4 00nmTJ>|.LEDf--xrS-fflV>, WtW&b LX 
( S r 0 . 96.Eu 0 . o, , Mn 0 , 03 ) 

1 0 (po 4 ) 6 c 1 2 zm^&wmmmmi ibm 

mzLxftmmzmmh. 

[ 0 1 1 5 1 ±Mm$&kit<mmm*w<> 

£. i-f. #j!I^T*>I.SrHP04 , SrC0 3 , E 
u 2 0 3 , MnC0 3 , NH 4 C 1 OMmmtb^h 
X.0kzW&\JB&th. (SrHP0 4 : 1 OOOg, 
SrC0 3 :482. 4g, Eu 2 0 3 : 16. Og, 
MnC0 3 : 3 5. 2 g, NH 4 CI : 1 1 6. 5 g ) 

[oii6] ±Mmmm&Lx->v*)\,m<r>m 
&mz& ■ox®$x'ftMzm.£ti. znmsmm s 
iC, gx* T^si-zi&mizm. N 2 . H 2 0 

Mk,W&%>P iZX 9 6 0X;/h r X 1 2 0 0°CiT#jg 
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u wbmi 20 ox:v3mfsm-th. n^titim. 

n a «£*+T-®^ KSLTS 

[oii7] zcoi iizizmhizmmmzmm 
i o t mmz Lxftusfrf fflnawa« WBcaflfi l 

£&ftJI £ JgfiJct £ fc . i^£fcfS3fe^lig&&3fcga# 

[0118] (Hi6^J14) Kfli:L-CCaHP0 4 . 
CaC0 3 , Eu 2 0 3 , MnC0 3 , NH 4 C K 
<ktfNH 4 BrJ-ffl^ (Ca 0 . 93 , Eu 0 . 05 , 
Mn 0 . 02)10 (PO4 > 6 Br, . 0 C1,. 0 

[0119] IMmmiftM 

531, 7/t/$^&i'<DJp||fcfSi6, N 2 . H 2 OS7C# 
ffl^<CT9 6 0*C/hrTl 2 0 0-CiT#SL, 
iUggl 2 0 0-CT'3l$ra8ifim>. tffefc/d&fcft** 

t-ctt*, c«t, *a, £$ucg«og 
[0120] (mmmi 5) okhm*: tT> m-<m 

MUY 0 . 9 9 5 Gd 0 . 005)2. 750AI 
5O, 2 :Ce 0 . 2 5 0 tmZ.CD$mm (Ca 
0.93. Eu 0 . 0 5 • Mn 0 . 02)10 <P 
0 4 ) e B r , . 0 C 1 , . o t Zm-&tt®lZittzi>C?) 
fcJfl^iJSWtt, 901011 3t|liaJcLTfB^aS-^ 

[0121] (H^l 6) (Ca 0 . 9 3 , Eu 
0. 05. Mn 0 , 02)10 (PO4 ) 6 Br j . 0 
CI,. 0 3bfciMt£A 1 2 0 3 *^&!>M7|i?S£3£7fc 

~Z ( Y 0 . 99 5 Gd 0 . 005)2. 7 5 0 Al 5° 

12 : Ce 0 . 250 i^fifcHMU 1 kPMJKW 

SKTy;n«iw;t-b^us i o 2 kj: o® 

4 1 mm\z Lx%%%m*mmh . .t«dj:o{-lt» 
aw- * c t t j: o „ sztaajWtfafcSiff* <m-ft& 

[oi22] (mumi 7 ) nwtisv 3->®mio 
omxkh u m-<r>%mmY 2 . 9 8 5 ai 3 g 

a 4 O, 2 : Ce 0 . 0 3 5 £2 0wt%fcJ:t/§lZ.<7) 
SbtWaCa,. 8 Eu 0 . 2 Si 5 N 8 £5wt%g 

t«M 1 k Htt: L"C«3iaiS*»tiW-6 fc , fefiS 2 7 



0 0 K^Rfe»»afe3t*«»^S. 

[0123] (ggffcm8) mi 2\zmiio^ m- 
co£ffi<mm*m-co±m 1 c onmfrw ••/ y-im 

•y i--i'ftm>mz\t>ifr'>x3ifctf') b%imtiJBffli 
izffi&zi\%h^-yi--i;zimthmiimti&mi t 
mmtixmMmzBfcth. ztiizzo. ym* 
v z-ymsavnzUyxiWLiwzm. 

zti&w^ * v y- s/o#hs k m eg Lxmsth 

b. ^~^-ya~^t:^-yy~^±mzm-lz^o 
ZbtfTZZ. 

[0 124] (HSS0IJ19) mi 7iZnctioiz^ m~ 
<?>iM±iz±Wtf&m£ 0 ifflSW/hS 

ltfmtzix&K&Mijmi-i. ztuzxo, y>v 

tfx'j a-yfflgb \s>Xb<WWtffmflmmzXM 

mthz\b z\ b h . ffleBSpju^i, 

[0 125] 01 4fc**J:dte, ®- 

»^-^«»t4JHW4, m&mi bmmizixt&t 
mw-zmmh t , mmm 1 9 x 0 1 $ 

mfUz3^t3LBm^ttx^h.zkmtt<, ztuz 

£>ozt>\zy)mftk-rz>. 

[0126] {mmm2 1 > m 1 9 d^an 

v *r y V 9 1.1Z&W < VT*m\ ixmm? ZyV-vT 

j-v7$mthmM. mmi bmmizLx&mw 

•ri.*^. sio 2 . simcotmm*ftixmm& 
mz&m>< >7cdwm , seiTiriBT**itf »t roe ^ 

n-fs AuA>7, Sn-Pbny/A'yr, Zn-A 
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[01] 0 U2, *w>mm&imt:^tmw¥m 
[02] 02kt, mi<r>u-\mizinfhmmm 

M0T*S. 

[04] 04^,01(7)^-^^*3^1,^^® 
0TJ>S. 

[05] 0512, HJfe^ll OtfO^tSia^^-ti,- 

iss-^-r^w»fBii0r$> h . 

[06 1 06<i, mmmi ocr>$zxm.w.i%>m 

[07] 07ii, mmmi o<rmmm.mmh~ 

[08] 08*a, mmrni oo&mszm&tz,- 

[09] 09<i, *%*ncomcommm$:7f;i-mm> 

[0io] 0 1 o«2, ^B^fBjo^^a^^-^ 

[0ii] 0 1 1 (i, *m\com(n>m.m.*9h-m 

[012] 0 1 2{i, *wn<n^mma.it^-m 

[013] 01 3«i, 01 2cOXIII-XIIIt|{^Jtl, 

[014] 0 1 4 «2 , #?&BJ!cOft!!«0?&ftg« 
5tWBrS0TJ>l>. 
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[01 5] 01 5J2, 014^XV-XVtS(CfcJtl.^ 




[0163 0 1 6 12 , *!6H«c7)ffi<^M^SSr*-r^ 
^BrM0Tj>S. 

[0173 0 1 7 (2 , *mi<D®<wmiim&jfim 

^Wffi0T'S>&. 

[0183 0i8<2, 0i7tfoxvin- xvnmizn 

[019] 0 1 9 J2 , *5|BflcOft!!<7)^^S^*-r^ 

[020] 02OJ2. 01 90XX-XXmcfc<tS^ 
WKB0TJ>.&. 

[021] 0 2 1 {2 . *f&mmm%iWL?tnctWk 
5tWBrBB0Tftl>. 

[022] 02 2<2, 02 l«7)XXlI-XXII^(CfeJtS 
8^WKffl0-C£>&. 

[023] 0 2 3 {2 , *?fflb tiMOKMZ^tm, 
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